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(54) A method of and a device for performing an animal related action on an animal 



(57) The invention refers to a method of and a de- 
vice for perfonning an animal related action on an ani- 
mal. The device comprises a machine an^nged to per- 
mit milking of the animal according to a process being 
detemiined by a number of adjustable parameters de- 
fining the nature of the process. The value of a variable 



related to one or more animals is detenrnlned for said 
animal by detemnining means. The animal related action 
is performed on the animal during a current animal re- 
lated action by means of the machine, wherein at least 
one of said parameters is adjusted in response to said 
detemiined value by control means. 
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^Description 

[0001] The present invention relates to a method of 
perfoiming an animal related action on a living animal. 
[0002] Furtheimore, the invention refers to a device 
for performing an animal related action on a living ani- 
mal. 

[0003] Such a method and device are known from WO 
01/37646. Herein at least one of said parameters of a 
milking process is adjusted in connection with a value 
detemilned on the basis of the time period from at least 
one first milking operation to a foltowing second milking 
operation. Although such a method and device in some 
instances work satisfactorily improvement is possible. 
[0004] According to the invention this Is achieved by 
a method of performing an animal related action on a 
living animal, said animal related action being deter- 
mined by a number of adjustable parameters defining 
the nature of the animal related action, the method com- 
prising the steps of determining for said animal a value 
of a variable related to one or more animals; adjusting 
in connection with a current animal related action on 
said animal at least one of said parameters in response 
to said detenrnlned value; and performing the animal re- 
lated action. According to the invention this is further- 
more achieved by a device for performing an animal re- 
lated action on a living animal, comprising a machine 
arranged to perform the animal related action on said 
animal according to a process being determined by a 
number of adjustable parameters defining the nature of 
the process, said device comprising determining means 
for detemnining for said animal a value of a variable re- 
lated to one or more animals, and control means ar- 
ranged to adjust at least one of said parameters of the 
machine in connection with a current animal related ac- 
tion in response to said determined value. The invention 
is based on the insight that since each animal has Its 
own biological clock the adjustment of at least one of 
the parameters based on a time period defined by a (me- 
chanical) clock can lead to problems. Thus according to 
the invention it is not the time period which is used to 
adjust a parameter of a process, but an animal related 
variable which is not defined by a (mechanical) clock. 
Not only can the animal related variable be a variable 
pertaining to the same animal but in addition It has ap- 
peared that an improvement can be obtained even If the 
variable pertains to one or more other (thus a group of) 
animals. In this way the adjustment of the parameters 
can be done in a more animal friendly way. 
[0005] In a preferred embodiment the value of the var- 
iable related to one or more animals is determined from 
at least one first previous animal related action to the 
current animal related action, which previous action may 
be the immediately preceding animal related action. By 
the expression "nature of the process" is meant the 
characteristic performance of the process in a broad 
sense. In case the animal related action is milking of the 
animal, the nature can be defined by a number of pa- 
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rameters including the time period of the milking proc- 
ess, the time period and/orthe Intensity of the preceding 
stimulation cleaning of the teats, other possible pretreat- 
ments of the teats such as cleaning, the milking vacuum 

5 level, the upper and lower levels of the pulsation pres- 
sure in the pulsation chamber, the pulsation frequency, 
the pulsation ratio, etc. With milking nature also the ag- 
gressiveness or intensity of the periomiance of the milk- 
ing process is meant. 

10 [0008] According to a preferred embodiment of the in- 
vention, the adjustment of at least one of said parame- 
ters is such that the current animal related action is per- 
fomied in a less intensive manner when the animal re- 
lated variable has a relative small value and in a more 

IS intensive manner when the animal related variable has 
a relative large value. The advantage of such a perfonm- 
ance of the current animal related action is in the case 
of a milking process that a more gentle treatment of the 
teats is achieved, which reduces the risks of Injuries on 

20 the teats and which may result in a higher milk yield. 
[0007] According to a further embodiment of the in- 
vention, the adjustment is performed in an automatic 
manner. Moreover, the detenmlning of said value may 
also be performed In an automatic manner. It Is consld- 

25 ered that the method according to the present invention 
is suitable for being perfomned in such an automatic 
manner, by utilising a database storing facts and param- 
eters about the individual animals and offering the pos- 
sibility to store the value of said variable, and by utilising 

30 control means for the adjustment of different machine 
parameters. In addition In case of a milking process time 
points for different measures, such as terminating the 
stimulation period or Initiating removal of the teat cups 
can be stored. Consequently, said adjustable parame- 

35 ters may include at least one of the milking vacuum lev- 
el, the pulsation frequency, the duration of the preceding 
teat stimulation, the pulsation ratio, and the point of time 
for the removal of the teat cups. 
[0008] According to a further embodiment of the in- 

40 vention, the adjustment of the milking vacuum level is 
such that the milking vacuum level during the current 
milking operation is relatively low when the animal re- 
lated variable has a relative small value and relatively 
high when the animal related variable has a relative 

45 large value. Consequently, the milking intensity may be 
reduced by reducing the milking vacuum level (i.e. a rel- 
atively high pressure) during the current milking opera- 
tion when the animal related variable has a relative small 
value and by increasing the milking vacuum level (I.e. a 

50 relatively low pressure) when the animal related variable 
has a relative large value. 

[0009] According to a further embodiment of the in- 
vention, the adjustment of the pulsation frequency Is 
such that the pulsation frequency during the current 
55 milking operation is relatively low when the animal re- 
lated variable has a relative small value and relatively 
high when the animal related variable has a relative 
large value. Consequently, a high milking intensity is ob- 
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talned by a high pulsation frequency and a low milking 
intensity is obtained by a low pulsation frequency. 
[0010] According to a further embodiment of the in- 
vention, the adjustment of the preceding teat stimulation 
is such that the stimulation period during the cun-ent 5 
milking operation is relatively long when the animal re- 
lated variable has a relative small value and relatively 
short when the animal related variable has a relative 
large value. When the animal related variable, for ex- 
ample between subsequent milking operations, has a io 
relative small value, a longer stimulation period results 
to obtain milk let down. 

[0011] According to a further embodiment of the in- 
vention, the adjustment of the pulsation ratio is such that 
the pulsation ratio during the current milking operation is 
Is relatively low when the animal related variable has a 
relative small value and relatively high when the animal 
related variable has a relative large value. Consequent- 
ly, a low milking intensity is obtained by a low pulsation 
ratio and a high milking intensity is obtained by a rela- so 
tively high pulsation ratio. 

[0012] According to a further embodiment of the in- 
vention, the adjustment of the time period for the remov- 
al of the teat cups Is such that the teat cups are removed 
at a relatively eariy point of time when the animal related 25 
variable has a relative small value and at a relatively late 
point of time when the animal related variable has a rel- 
ative large value. 

[0013] According to a further embodiment of the in- 
vention, the first previous animal related action is the 3o 
animal related action immediately preceding the cun-ent 
animal related action. Consequently, the value of the an- 
imal related variable is based on the time period calcu- 
lated from the immediately preceding animal related ac- 
tion , and thus different values can be obtained although 3s 
the time period is the same. 

[0014] According to an embodiment the animal relat- 
ed variable Is defined by the number of other animals 
that have been subjected to the animal related action. 
[001 5] According to an embodiment the animal relat- 40 
ed action yields an animal related product. 
[001 6] According to an embodiment the animal relat- 
ed variable is defined by the total amount of product that 
has been yielded. 

[0017] According to an embodiment the product is 45 
milk or milk fat or milk protein or the like. 
[001 8] According to an embodiment the animal relat- 
ed variable is defined by the degree of filling of the udder 
of the animal. 

[001 9] According to an embodiment the animal relat- so 
ed variable Is the length of the teat, or the temperature 
of the teat, or the volume of the teat, or the flexibility of 
the teat, or the colour of the teat, orthe degree of length- 
ening of the teat during milking. 

[0020] Preferably the milking is perfomied by means ss 
of a teat cup, so that measuring elements for measuring 
the length of the teat, or the temperature of the teat, or 
the volume of the teat, or the flexibility of the teat, or the 



colour of the teat, or the degree of lengthening of the 
teat during milking can be incorporated in the teat cup. 
[0021] According to an embodiment the animal relat- 
ed variable is defined by the weight of the animal. 
[0022] According to an embodiment the animal relat- 
ed variable is defined by the number of movements of 
said animal or a group of animals. 
[0023] According to an embodiment the animal relat- 
ed variable Is defined by the body score of the one or 
more animals. 

[0024] According to an embodiment the animal relat- 
ed variable Is defined by the fat content of the one or 
more animals. 

[0025] The present invention Is now to be disclosed 
more closely by means of the description of an embod- 
iment and with reference to the drawing attached, in 
which 

[0026] Figure 1 discloses schematically a device for 
milking an animal according to the present Invention. 
[0027] Figure 1 discloses schematically a milking de- 
vice for milking an animal as an example for a machine 
for perfonning an animal related action. The milking de- 
vice comprises a number of teat cups 1 . The device re- 
ferred to in this embodiment is adapted for milking of 
cows and therefore includes four teat cups 1, although 
only one teat cup 1 is disclosed in Figure 1 . Milking de- 
vices for other animals such as goats or buffaloes may 
include only two teat cups 1. The teat cup includes a 
shell 2 and a teat cup liner 3. A pulsation chamber 4 is 
fonned between the shell 2 and the teat cup liner 3. The 
teat cup liner 3 encloses an inner space 5 adapted to 
receive a teat of the animal to be milked. The inner 
space 5 Is connected to a milk-receiving member 6 via 
a milk conduit 7. The milk is conveyed from the teat to 
the milk-receiving member 6 by means of a milking vac- 
uum produced by a vacuum pump 8 and transferred to 
the milk conduit 7 via a main vacuum conduit 9 and a 
milk vacuum conduit 10. 

[0028] The pulsation chamber 4 is subjected to a pul- 
sating pressure via a pulse conduit 1 1 and a pulsator 1 2 
driven by a vacuum supplied to the pulsator from the 
vacuum pump 8 via the main vacuum conduit 9 and a 
pulse vacuum conduit 13. Due to the pulsating pressure, 
the teat cup liner 3 will move in cyclically, altemating 
movement between a closed position with regard to the 
inner space 5 and an open position with regard to the 
inner space. The ratio of the time that the teat cup liner 
3 is more than half open to the time it is less than half 
open is defined as the pulsation ratio. 
[0029] Furthemriore, the device comprises a remover 
member 14 for the removal of the teat cups 1 from the 
teat of the animal. The remover member 1 4 comprises 
a pulling cylinder acting on a flexible cord 15 connected 
to the teat cup 1 . 

[0030] The milking device is arranged to permit auto- 
matic attachment of the teat cups 1 to the teats of the 
animal. Thereby, the milking device comprises an auto- 
matic handling equipment 20 including a robot amn 21 
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having a gripping member 22 arranged to grip the teat 
cup 1 from a teat cup magazine (not disclosed) and 
move the teat cup 1 towards the teat of the animal to be 
milked and thereafter attach the teat cup 1 to the teat. 
A video camera 23 or any similar teat identification 
member is mounted on the robot arm 21 in order to de- 
tect and sense the position of the teat. 
[0031 ] Moreover, the milking device includes a spray- 
ing member 24, comprising a nozzle 25 mounted to the 
robot arm 21 and arranged to direct a jet of liquid to- 
wards the teat In orderto dean the teat and thereby stim- 
ulate the teat. The nozzle 25 is connected to a liquid 
source 26 schematically disclosed. It is to be noted that 
the spraying member 24 disclosed in this embodiment 
merely Is an example of a device for stimulating the teat 
to the milk let down. It is to be understood that the in- 
vention may incorporate other stimulating means, for 
example stimulating by means of the teat cup 1 attached 
to the teat, wherein the teat cup liner and the teat is sub- 
jected to a pulsation at a relatively high frequency, or a 
mechanical stimulating member. 
[0032] Furthemnore, the milking device includes an 
animal identification member 28, which is provided ad- 
jacent to the position at which the animal Is milked. The 
animal identification member 28 is arranged to Identify 
the animal to be milked, for instance by means of a 
transponder carried by the animal. 
[0033] Different components of the milking device are 
controlled by a control unit 30. These components in- 
clude a vacuum pump 8, the puisator 12, the remover 
member 14, the automatic handling equipment 20, the 
spraying member 24, and the Identification member 28. 
Although only one control unit 30 is disclosed in this em- 
bodiment, it is to be noted that the milking device may 
include several control units, for instance separate con- 
trol units for the different components. The control unit 
30 includes a processing member 31 , a time-measuring 
member 32 and a storing member 33. By means of the 
time-measuring member 32, the point of time for differ- 
ent events may be detected. Such events include for in- 
stance the application of the teat cup 1 to a teat, the 
removal of the teat cup 1 from the teat, the beginning of 
the milk flow to the milk- receiving member 6 via the milk 
conduit 7, the end of the milk flow, beginning of the stim- 
ulation of a teat by means of the spraying member 24, 
the end of the stimulation period etc. The different points 
of time are stored in the storing member 33. In addition 
an animal related variable-measuring member 34 is 
present which measures an animal related variable, 
which may be processed by the processing member 31 
in orderto determine the animal related variable, for ex- 
ample between two subsequent milking operations. 
[0034] By means of the control unit 30, different pa- 
rameters defining the nature and/or Intensity of the milk- 
ing process and related to the different components 
such as the vacuum pump 8, the puisator 1 2, the remov- 
er member 14, the automatic handling equipment 20 
and the spraying member 24, may be adjusted. 



[0035] in accordance with the present invention, 
these parameters may be adjusted in response to the 
animal related variable, e.g. determined between two 
subsequent milking operations, defined by the animal 

s related variable-measuring member 34. 

[0036] For example, the point of time of the removal 
of the teat cup 1 after a first milking operation of a cow 
identified by the identification member 28 may be de- 
tected by the time-measuring member 32 and stored in 

10 the storing member 33. When the cow in question ar- 
rives in the milking stall once again for the subsequent 
second milking operation, she is Identified by the iden- 
tification member 28 and the point of time of the appli- 
cation of the teat cup 1 to the teat, for instance, may be 

15 detected by the time-measuring member 32. By means 
of these two detected points of time the animal related 
variable-measuring member 34 may determine the an- 
imal related variable between the two subsequent milk- 
ing operations, i.e. in the time-period measured. There- 
to after, the intensity of the subsequent second milking op- 
eration (i.e. the current milking operation to be per- 
formed on the animal) may be controlled by adjusting 
one or several of said parameters in response to the val- 
ue of said animal related variable. The adjustment of 

25 said parameters cou Id for example be such that the sec- 
ond milking operation is performed In a less intensive 
manner when the animal related variable has a relative 
small value and in a more intensive manner when the 
animal related variable has a relative large value. 

BO [0037] The parameters defined above may be adjust- 
ed In a number of different ways in orderto control the 
milking nature and/or intensity. For instance, the vacu- 
um pump 8 may be controlled in order to increase or 
decrease the milking vacuum level acting on the teat to 

35 extract milk from the udder of the animal. A relatively 
high milking vacuum level corresponds to a relatively 
high milking intensity and a relatively lower milking vac- 
uum level corresponds to a lower milking intensity. 
[0038] Furthermore, the control unit 30 may be ar- 

40 ranged to control the puisator 12 In order to adjust the 
pulsation frequency, wherein a high frequency corre- 
sponds to a high milking intensity and a lower pulsation 
frequency corresponds to a lower milking intensity. The 
control unit 30 may also be arranged to control the pul- 

45 sator 1 2 in such a manner that the pulsation ratio is ad- 
justed, wherein a higher pulsation ratio, i.e. a relatively 
long open phase of the teat cup liner 3, con-esponds to 
a high milking Intensity and a lower pulsation ratio cor- 
responds to a lower milking intensity. 

50 [0039] Furthennore, the control unit 30 may be ar- 
ranged to control the remover member 14, and more ex- 
actly the point of time for the removal of the teat cup 1 
from the teat. In case of a relatively low milking intensity, 
the teat cup 1 may be removed at an eariier point of time 

55 than in case of a higher milking intensity. 

[0040] The milking intensity may also be controlled by 
adjusting the time period or the efficiency of the stimu- 
lation of the teat prior to the current milking. A more ef- 
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ficient stimulation corresponds to a higher milking inten- 
sity than a less efficient stimulation. Moreover, the mWk- 
ing Intensity may be raised by Increasing the time period 
for the stimulation. 

[0041] It is to be noted that the miilcing intensity may 
be controlled by other parameters than the parameters 
mentioned above. The parameters mentioned in the ap- 
plication are to be regarded as examples. It is also to be 
noted that the milking nature and/or intensity may be 
controlled by adjusting not only one but a combination 
of different parameters. The milking intensity may not 
only be controlled with respect to the animal related var- 
iable between two subsequent milking operations, but 
also with respect to, fortnstancet an average animal re- 
lated variable. 

[0042] In practice it has appeared that a more than 
satisfactory functioning of the device can be obtained 
when the animal related variable is defined by the 
number of other animals that have been subjected to 
the animal related action. In this case the animal related 
variable-measuring member 34 can be a counter, count- 
ing the number of animals on which the animal related 
action has been perfonmed. 

[0043] In case the animal related action yields an an- 
imal related product, such as milk or miik fat or milk pro- 
tein or the like, it is beneficial to use the total amount of 
product that has been yielded as the animal related var- 
iable. In addition or alternatively the animal related var- 
iable could in this case be defined by the degree of filling 
of the udder of the animal. Such a degree can for exam- 
ple be measured by means of ultrasound. In addition or 
attematively the animal related variable could be de- 
fined by the weight of the animal, in addition the animal 
related variable could be defined by the number of 
movements of said animal or a group of animals, which 
can be measured by known movement detectors. In ad- 
dition the animal related variable could be defined by 
the body score of the one or more other animals, in par- 
ticular said animal, which for example can be measured 
by known body score measuring devices. In addition or 
alternatively the animal related variable could be de- 
fined by the fat content of the said animal or of one or 
more other animals. In addition or altematively the ani- 
mal related variable is the length of the teat (for example 
to be measured by a camera or a laser grid), or the tem- 
perature of the teat (for example to be measured by a 
thermometer), or the volume of the teat (for example to 
be measured by image processing or placing the teat 
into a liquid and measuring the displacement of liquid), 
or the flexibility of the teat (for example to be measured 
by pressing or bending the teat and measuring the re- 
laxation), or the colour of the teat, or the degree of 
lengthening of the teat during milking. 



Claims 

1 . A method of performing an animal related action on 



a living animal, said animal related action being de- 
termined by a number of adjustable parameters de- 
fining the nature of the animal related action, the 
method comprising the steps of: 

5 

detenmining for said animal a value of a variable 
related to one or more animals; 
adjusting in connection with a current animal re- 
lated action on said animal at least one of said 
10 parameters in response to said determined val- 

ue; and 

performing the current animal related action. 

2. A method according to claim 1 , wherein the value 
IS of a variable related to one or more animals is de- 
termined from at least one first previous animal re- 
lated action to the current animal related action. 

3. A method according to claim 1 or 2, wherein the val- 
20 ue of a. variable related to one or more animals is a 

variable related to said animal. 

4. A method according to claim 1 or 2, wherein the val- 
ue of a variable related to one or more animals is a 

25 variable related to a group of animals. 

5. A method according to any one of the preceding 
claims, wherein the animal related action is milking 
by means of a milking machine according to a milk- 
so ing process being determined by a number of ad- 
justable parameters defining the nature of the milk- 
ing process. 

» 

6. A method according to any one of the preceding 
35 claims, wherein the adjustment of at least one of 

said parameters is such that the current animal re- 
lated action is perfomied in a less intensive manner 
when the animal related variable has a relative 
small value and in a more Intensive manner when 
40 the animal related variable has a relative large val- 
ue. 

7. A method according to any one of the preceding 
claims, wherein the adjustment is periomned in an 

45 automatic manner. 



8. A method according to any one of the preceding 
claims, wherein the detemninlng of said value is per- 
formed in an automatic manner. 

50 

9. A method according to claim 5, wherein said adjust- 
able parameters include at least one of the milking 
vacuum level, the pulsation frequency, the duration 
and/or intensity of the preceding teat stimulation, 

55 the duration and/orintensity of the teat cleaning, the 
pulsation ratio, and the point of time for the removal 
of the teat cups. 
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10. A method according to claim 9, wherein the adjust- 
ment of the milking vacuum level is such that the 
milking vacuum level during the current milking op- 
eration is relatively low when the animal related var- 
iable has a relative small value and relatively high 
when the animal related variable has a relative large 
value. 

11 . A method according to claim 9, wherein the adjust- 
ment of the pulsation frequency is such that the pul- 
sation frequency during the current mflklng opera- 
tion is relatively low when the animal related varia- 
ble has a relative small value and relatively high 
when the animal related variable has a relatively 
large value. 

12. A method according to claim 9, wherein the adjust- 
ment of the preceding teat stimulation Is such that 
the stimulation period during the cun^ent milking op- 
eration is relatively long when the animal related 
variable has a relative small value and relatively 
short when the animal related variable has a relative 
large value. 

13. A method according to claim 9, wherein the adjust- 
ment of the pulsation ratio Is such that the pulsation 
ratio during the current milking operation is relative- 
ly low when the animal related variable has a rela- 
tive small value and relatively high when the animal 
related variable has a relatively large value. 

14. A method according to claim 9, wherein the adjust- 
ment of the time period for the removal of the teat 
cups is such that the teat cups are removed at a 
relatively early point of time when the animal related 
variable has a relative small value and at a relatively 
late point of time when the animal related variable 
has a relative large value. 

15. A method according to any one of the preceding 
claims, wherein the first previous animal related ac- 
tion is the animal related action immediately pre- 
ceding the current animal related action. 

16. A method according to any one of the preceding 
claims, wherein the animal related variable is de- 
fined by the number of other animals that have been 
subjected to the animal related action. 

17. A method according to any one of the preceding 
claims, wherein the animal related action yields an 
animal related product. 

18. A method according to claim 15 and 1 7, wherein the 
animal related variable is defined by the total 
amount of product that has been yielded. 

19. A method according to claim 17 or 18, wherein the 



product is milk or milk fat or milk protein or the like. 

20. A method according to claim 1 9, wherein the animal 
related variable is defined by the degree of filling of 

s the udder of said animal. 

21. A method according to claim 19, wherein the animal 
related variable is the length of the teat, or the tem- 
perature of the teat or the volume of the teat, or the 

10 fiexibillty of the teat, or the colour of the teat, or the 
degree of lengthening of the teat during milking. 

22. A method according to claim 21 , wherein the milking 
is performed by means of a teat cup. 

15 

23. A method according to any one of the preceding 
claims, wherein the animal related variable is de- 
fined by the weight of said animal. 

20 24. A method according to any one of the preceding 
claims, wherein the animal related variable is de- 
fined by the number of movements of said animal. 

25. A method according to any one of the preceding 

25 claims, wherein the animal related variable is de- 
fined by the body score of said animal or of said one 
or more other animals. 

26. A method according to any one of the preceding 
30 claims, wherein the animal related variEd3le is de- 
fined by the fat content of said animal or of said one 
or more other animals. 

27. A device for performing an animal related action on 
35 a living animal, comprising: 

a machine arranged to perform the animal re- 
lated action on said animal according to a proc- 
ess being detennined by a number of adjusta- 
40 ble parameters defining the nature of the proc- 

ess, said device comprising: 

detennining means (31 , 32) for determin- 
ing for said animal a value of a variable re- 

45 lated to one or more animals, and 

control means (30, 31) arranged to adjust 
at least one of said parameters of the ma- 
chine in connection with a current animal 
related action In response to said deter- 

so mined value. 

28. A device according to claim 27, wherein the ma- 
chine for performing an animal related action is a 
milking machine for milking an animal, comprising: 

55 

a milking machine arranged to pemrirt milking of 
the animal according to a milking process being 
detenmtned by a number of adjustable param- 
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eters defining the nature of the milking process. 

.29. A device according to claim.27 or 28,^ wherein the 
control means (30, 31 ) is arranged to adjust at least 
one of said parameters in an automatic manner. s 

30. A device according to any one of claims 28 and 29, 
wherein the detenntning means (31 . 32) Is arranged 
to detemiine said value in an automatic manner. 

10 

31. A device according to any one of claims 28 to 30, 
comprising storing means (33) an-angedto store the 
value of said variable. 
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